Effect of continuous administration of interleukin 2 on active specific chemoimmunotherapy with extracted tumor-specific transplantation antigen and cyclophosphamide.
Injection of purified human interleukin 2 (IL-2) directly into the spleen has been shown to potentiate the effect of specific chemoimmunotherapy, using butanol-extracted tumor-specific transplantation antigen (TSTA) and cyclophosphamide (CY) in a C3H/HeJ murine methylcholanthrene-induced fibrosarcoma model. Since IL-2 has a relatively short half-life in serum, continuous infusion of this lymphokine via the intrasplenic (i.s.), i.v., or i.p. routes was administered in an attempt to maintain therapeutic tissue levels. Primary hosts bearing 7-day (4-mm) or 14-day (greater than 10-mm) established s.c. methylcholanthrene F tumors were treated with weekly s.c. doses of 1 micrograms 1-butanol-extracted, isoelectrophoretically purified TSTA, the first of which was combined with a single i.p. injection of 20 mg/kg CY, and/or a 10-day continuous infusion of 120 units IL-2/day by one of the three routes. IL-2 delivered by all routes either by continuous infusion or by bolus injection augmented the chemoimmunotherapeutic efficacy of TSTA/CY against 7-day established tumors. On the other hand, the outcome of 14-day (greater than 10-mm) established tumors depended upon the method and route of administration of IL-2: continuous infusion via the i.v., i.p., or i.s. route prolonged host survival beyond that obtained by bolus administration. Continuous i.s.-IL-2 infusion greatly prolonged, continuous i.p.-IL-2 (120 units/day) slightly extended, and continuous i.v.-IL-2 had no effect on host survival. In a spontaneous pulmonary metastasis model following amputation of a tumor-bearing limb, only the triple regimen of TSTA/CY/i.s.-IL-2 decreased the number of lung colonies and prolonged host survival. Continuous infusion i.s.-IL-2 (120 units/day, 10 days) combined with TSTA/CY induced tumor-specific cytotoxic T-cells, as documented by in vitro 51chromium release cytolytic and in vivo local adoptive transfer assays. Based upon the residual local adoptive transfer assay activity of spleen cells depleted of specific lymphocyte subpopulations using monoclonal antibodies, the immune effectors generated by i.s.-IL-2 plus TSTA/CY bear the Thy 1+, Lyt2+ phenotype and those by i.p. or i.v.-IL-2 plus TSTA/CY, the Thy+, L3T4+ markers. Thus continuous i.s.-IL-2 infusion appears to augment cytotoxic T-cell induction in tumor-bearing hosts undergoing stimulation of helper elements by TSTA and inhibition of suppressor cells by CY.